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422 ABSTRACTS / Developmental Biology 306 (2007) 411–426fails to dissociate from the ectoderm and is located ectopicly. At
E12.5, when the thymus normally separates from the ectoderm,
the thymus marker Foxn1 is expressed in all cells of the thymus
rudiment including cells at the surface of the embryo. In
contrast parathyroid formation and separation of the thymus
from the pharynx are normal. These data suggest that the
separation of the thymus from surface ectoderm and pharyngeal
endoderm are separate events and that AP2-α is required for
separation from the ectoderm. Current aims are to analyze
patterns of cell death in AP2-α knockout mice at the ectoderm/
thymus boundary and to determine if the Foxn1 expressing
cells at the surface of the embryo are from ectoderm or
endoderm.
doi:10.1016/j.ydbio.2007.03.657
Program/Abstract # 366
Elf5 is an FGF7 and FGF10 regulated, epithelium-specific
Ets family transcription factor involved in embryonic lung
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FGFs from the lung mesenchyme signal through epithelial
FGFR2b, which activates signaling pathways and the subse-
quent transcription of downstream genes governing embryonic
lung branching morphogenesis. We cultured E11.5 mouse lung
explants with DMSO or the FGFR antagonist SU5402 and via
Affymetrix gene chip analysis found that Elf5, an Ets family
transcription factor, was decreased in SU5402-treated epithe-
lium. We also found that FGF10 and FGF7, FGFs known to
signal via epithelial FGFR2b, directly induced Elf5 expression
in vivo and in lung explant cultures. To evaluate the role of Elf5
in lung morphogenesis we conditionally expressed HA-
tagged Elf5 in the distal lung epithelium of mouse lungs
during embryogenesis. The over-expression of HA-Elf5
resulted in lungs displaying dilated distal terminal branches
during embryonic branching morphogenesis that persisted
into large cysts in adulthood. Compared to controls, lungs
from E16.5 embryos expressing HA-Elf5 had decreased
epithelial proliferation as detected by Phospho-Histone H3.
While control lungs showed normal Sftpc expression at
E18.5, lungs from transgenic embryos had no detectable
Sftpc in dilated cysts. Expression of the proximal markers
CC10 and FoxJ1, however, appeared unchanged. These
results demonstrate that Elf5 is an FGF-sensitive transcription
factor that plays a role in lung morphogenesis. Furthermore,
the observation that Elf5-induced cysts lack Sftpc suggests
that distal epithelial differentiation is impaired in these lungs.
doi:10.1016/j.ydbio.2007.03.658Program/Abstract # 367
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Networks of epithelial tubules comprise numerous essential
organs, including lung, kidney, vascular system and most
glands. Branching patterns within these organs exhibit a striking
degree of complexity but the molecular mechanisms underlying
emergence of these branching patterns have begun to be eluciõ-
dated only recently. The lung, often described as a “respiratory
tree,” serves as an example of one such branching structure.
Genetic and molecular analyses in mouse have implicated roles
for conserved gene families, especially Fibroblast Growth Fac-
tors, during lung initiation and formation of the first epithelial
branches. By employing a conditional gene knockout approach,
we address the possible role of FGF signaling in secondary
branching morphogenesis. We found that inactivating FGF
receptor 2 specifically throughout the lung epithelium at stages
just subsequent to lung initiation leads to reduced branching and
dilated epithelial tubules. We present data on our molecular
characterization of this mutant as well as our examination of the
function of FGF signaling in epithelial cell proliferation and
survival.
doi:10.1016/j.ydbio.2007.03.659
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Paired-less Pax6 has a role in eye development
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Pax6, a member of the paired-family of transcription factors,
is required for development of the eye and has been implicated
to affect cell proliferation, cell fate decisions, and patterning by
the cooperated functions of different isoforms of the Pax6
protein. However, the mechanisms that mediate these multiple
functions are not clear. Using a unique set of Pax6 BAC trans-
genic mice, we recently discovered that an isoform of the Pax6
protein, lacking the paired-DNA binding domain (Pax6DPD), is
expressed in the peripheral neural retina, presumptive ciliary
423ABSTRACTS / Developmental Biology 306 (2007) 411–426body, and subpopulations of the amacrine cells within the neural
retina. Furthermore, we demonstrated that transcripts encoding
Pax6DPD initiate from an internal Palpha promoter, and that
over-expression of Pax6DPD causes lens defects by apoptotic
cell death. Animals harboring multiple copies of a Pax6 BAC
transgene that express Pax6DPD in its endogenous domain
exhibit eye phenotypes including cataract and severe micro-
phthalmia in a dosage dependent fashion. Therefore, we
hypothesized that Pax6DPD is required for function of the
distal neuroretina that acts as a signaling center to coordinate the
development and maintenance of the lens. In order to elucidate
the molecular mechanisms that are involved in this model, we
are currently testing several candidate molecules including
BMP4, FGF1/2, Wnt2b, and Jagged1. In addition, the spatio-
temporal expression of Pax6DPD in the retina suggests a
possible role of this isoform in amacrine subtype specification.
doi:10.1016/j.ydbio.2007.03.661
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The neuroepithelium of the optic cup develops into four
distinct tissues: pigmented epithelium, sensory neural retina,
secretory ciliary body and muscular iris. The realization of these
cell fates depends on interactions with particular environments;
thus periocular mesenchyme induces pigmented epithelium cell
fates and surface ectoderm establishes neural retina tissue in the
optic vesicle. The factors thought to be mechanistically
involved in these interactions are BMPs and FGFs respectively.
It has been demonstrated that the lens can induce markers of the
anterior cell fates, such as the iris and the ciliary body. We
observed, however, that ciliary body can be specified at the
anterior of the optic cup in the complete absence of the forming
lens: In these experiments pre-lens ectoderm was removed prior
to lens placode formation and the optic vesicle continued to
develop into an optic cup. We found that ciliary body tissue can
also be induced at a distance from the lens, in the posterior of the
optic cup. The technique used in these observations led us to a
hypothesis that overlapping FGF and BMP signals could induce
ciliary body fate, either directly through novel combinatorial
signaling, or indirectly through the activation of a secondary
signal. An excellent candidate for a secondary signal is a WNT
family member. We have examined the expression of WNTs in
the induced ciliary body and present those findings as well as in
vitro data on the ability of combinatorial FGF and BMP signals
to induce ciliary body gene expression.
doi:10.1016/j.ydbio.2007.03.662Program/Abstract # 371
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Sonic Hedgehog (Shh) is a morphogen responsible for
patterning a wide variety of tissues including the neural tube
and the inner ear. In embryos lacking Shh the otic vesicle is
not properly patterned, leading to a loss of the cochlear duct
and corresponding cochlear-vestibular ganglia (cvg). In
addition, dorsal otic derivatives including the semicircular
canals and endolymphatic duct are malformed or absent in Shh
mutants. Since, inner ear patterning and morphogenesis is
dependent on multiple signals derived from neighboring
tissues that are compromised by the loss of Shh, the extent
to which Shh signaling directly impacts on inner ear deve-
lopment is unclear. To address whether the otic epithelium is a
direct target of Shh signaling we generated embryos in which
Smoothened (Smo), an essential transducer of the Shh
signaling pathway, was conditionally inactivated in the otic
vesicle (Smoecko). Ventral otic derivatives including the co-
chlear duct and cvg failed to form in Smoecko embryos,
indicating that the ventral otic epithelium is indeed a direct
target of Shh signaling. In contrast, all vestibular structures
were present in Smoecko embryos, suggesting that the dorsal
otocyst is not directly dependent on Shh. Therefore, the
vestibular defects observed in Shh mutant embryos are
likely due to the attenuation of secondary signals from neigh-
boring tissues such as the hindbrain. Studies are currently
underway to address the specific mechanisms by which Shh
mediates the patterning and morphogenesis of the auditory
canal.
doi:10.1016/j.ydbio.2007.03.663
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The Xenopus “Brain Specific homeobox” gene is
rhythmically expressed by pineal photoreceptors and
controls cell proliferation
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In non-mammalian species, pineal photoreceptor cells,
under the control of endogenous oscillators, are responsible
for the rhythmic production of melatonin. We recently
isolated an evolutionarily conserved homeobox gene named
“Brain Specific homeobox” (Bsx) whose expression correlates
with pineal organ development. In Xenopus laevis, the Xbsx
gene is activated in the pineal region as early as this territory
is defined. At later stages, Xbsx is not expressed in
